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Tr^4l^veO§«M Crystal SJIs|i!a.ys 

TM tmm&o^ Td^m to tr^Ssciaw liquid crystal displEys, which rely for fissir 
5 opg&i!ta& on tMecfem of e&£ light, sad trsBsmf sslos 0f IlgM a bacfcllgfat 1st 
of a. low smbfsjai H^bt Iss^el 

$^m&$ Ms^S^tof gt^us^y/e^istar) adfcg&r*:^^^ Cp2D} 



TFTXO> product pradm^d by Simp. 

i^m^m h&m&l or ©xt^M $am-refi«ot0r, and dsrsmmtfc rstatdaSs^ pistes bsmom 
30 His W-ssi &s femi s$8* -ibssr polarise 

US 4,053355 {I E„ Bsgdow) &mtznhf® ■* 6^flecfiwH4d|a cr^stel display 
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dtspl&y Iksm femf tlisrsaf^ or trsnstm&si on of llgfai from a scares behind. ifc displ ay* 
^std w&Iob tsSiisss a nsllec^ display ®i &® type ta%sg fc-gea&te liquid crysi^l ti&sf- 
g&$$f ildj&de dys cell feselcsd by a qp&tim*wm& pHio m& parisliy r&lteatlm ps&ii&H^ 
5 tm^rsi^siw trissfi^tor master, M tmlvs^m^^R linear y&krissr m& & &m<m& 
. qtmtmmv® s>3a£& snmged i>^^m ^ fe^£MI^itii^:s0^e said the partially 

-msfe a jpesf~h$st m% the Sisfeme dya Is rep^aa a&a gus^t is &s liquid espial* 
10 te^tbe Ms^os of t&e ^l^rolo dye OTfecste singly felloe ^ ssf&s LC 
asleost^s* Ttoctyo molecule srs gc^eally im^a^l wjbm ^ie^e4 Eloiig &ek long 
« $M op&f&& {I©* fey their loj3^ 

ax§&. Mssi hm&& mfstrsd to. as dichrme* Cbnseq5S^Lt!j s fey a^lyt&g E ^ltsg« to the 
XGesS, fee dep^of a&ss^ m&fa^$&--$msim 

l&e:^^ fioBt^psj^^ feat 

20 USFs.to.tNc5. 4 y 3 15,25 * fembss a visual M^W ^ »& Ins^eased rsMmst 

light for sadla&sm through fee display from ffe bask together assure the Increased 
seadoat; ^sfclllty, Piously, am&!est%^ 

ma&mg it nearly MpoMMs &rmonit0ring pmszml to ^mp^ tM^^^m^ Pt 
2S pistol SspSays dii&to fes decffeteeS^OOatrast A p^ir of I&esr polms^s s?m*fek& a 
listed smsatte liquid saysM and tas t&sir polms^os* socss dthssr gar&SM or actually 
or&ogsmfiy dl^sssd so that the c^$tal prssmfe brf#t or dark srs&s m r^oase to 

30 r&dl&l&d light to enhsmoe the ^kusl dkpMy< 
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It sMiiiS be wl^iood that, t!sn?si^jout Ms §pedika&& y i^fsr^c^ to i^f^nlatioss 
val&s$ slfesuld be ^Bisrsto&4 &s e^fec^ve retedsifos ^ts&s* taking Isto ssoomi £h$ tv^lst 
sssgls of the reS^sfer. A t^Is^ birefiiGgeat $r&e&$r$ ($mh as a TMLC) im & 
z£iim&§&m ®i &idkn&ss x MtpMnpsast for a par&c&lsr WM^&lgsgth* iolw^ it effects 
5 & r§s£^s^£i^c& is fofflftr orlaghsr d^mSi&g on tha twist asgie* ~ 

disclosure or .tHWj^xpJtf 

A&sorfeg lis a Sm aspect of t&e wmafi^tim* & provMM & tt^feSvs iimiM 
crista! c&pky csmpnsmg & Hqmd crystal cell itspassd bstwem a InsBi sBisstmie m& & 

loe&SM bstsi^ tfes rear ^strafes* a fto&t f stsrdsr located bsmesss the &mi ^a&st^ a&& 
the fi^osst polarise aresr n^teisr lo&ated bst^em the rear Mbstrste aM&s 
po!Msst s asd a light somas looked: beMsd <be rest palnrfs^r- 

15 aUs^s the digging to tosfit ^m ba^g&tiag & low smlstet ii^M oo^Stleim m& 

Mgfe mm^^MU still i^viaing be^M of an sc^ma^ T^ftedve display 

28 ISjsfeBtx^rtomay sample & &o£i bsif^ys & fcaM ^sit^rwEve flate. 

TheJror& qmstam^e plate rosy axetardsii^ dfsstws^ 0ma asid 25&m^ 
I^e §sM Mlf^ve plate may hs^e & re&rdatioa sffeatwem 280£m &si$ 3§$sm 

25 

Tfesrssr q^rterwa^e plats m&y tevsra m^iatim of betwem ISQmaaM 1 W$m 9 
Tbs irssr mM^e Msy li^pro^idM with a pa3lMy selective mdp^aily tmismisssV^ 
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BsiM srystal sell ssss^' fee-pEK^4dt^"wHli i -a- itiSMr^^lectrodc^ which Is psitially 
reilasif^a partially irsssmsssf m 

Xb$ rssr ra£&r&sr m&y ferfhsr sasnpiss % rear Iialf^aw plal:e< 

$ 

l&s ^lafe^ pM& m&y bs feasted rear ^p^tsrw^.f!^ tfee tear 

IS 

M mx&sr t& me 8*$ same profile and tMafeess aM tm $m&& ®p&cssm$ m&d% 
(mmMy TtMis) rsSasth?e md tzimmsmv® zm&&$ of spssEtS&a* the fcmdda ght oars 
gist by a &esr polarise* fallow^ by a qi^rter wave pto§ M 45** to the 
pokrlsatsoss or &t*saxptb& djr&c&ao, 

15 

Hie im^^oslte % m i&so^Q^img -a teidig&i 

As ampsxsd wlthfent lig&t&jg systems ccsnfessststjs of XC35 nsisg & bspklsgte 
ib not ratesL JJtogktJ^ 50% of feideal vato f&feis 

ambisst Hghl /fevdbs. Tbe mvestiQ»c^t also opsxats mmimaOy black mod^^lJssr m 
both trHr^mlssIsm and rsfigctlsii or tegBsmii§ioa i>y dbsmgmg t&e sa^^ sisgk offesik 
p^lanssrs by 45 s in the direction* 

as T&s : 3*ms^ Sow mwm^&vm ttoiataffiftl s^ecgor in HE. -TFT require . s&ly :om 
sdditl^sl. Jt^s, To sssurs? amibrm sfeotrfe fields £fe etdied ^m£®w in al^mim^m 
C«ftto$pQ»eK^^ m *ec&N%m»£ {ugm. Surplus 

It Q on tfee ptotom^med to pafc&sm the xmxm cm bs removed during tfefc 

p&ffSa*^ Multiple wkfesm fee za&dojnfsr 
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itm^uuv^ to E.|5^i^ralm«d • va$ti&- « the whpis or part: of fee pixel eleelrsds, 

sMrsssmg assh. pbcsl asd ^vitd*mg sash ps%*& fea£w&e& doi&re&t $t&t©$ rssultlsg in 
tilfesst levels of tossmissloii of light tto£gh tlis sS^pfe e Sasfa&g backJI gfet !&ea£&i 
feshmd the Homd cxy^tal, ;* partially rdlact&e xa&ror lc?cste3 ba^ms tfae liquid 
ssysf&l ^ &e fa^MIght feBofil f ^^g.sabl^si ;igM Is^ttoss^ :lhs liquid csysM 

s&ckpis&i is jsravMed mtlxa ligM git®;, md whrnmi ^ h&cM^ &zmm^ s plurality 
^fsse^^^yflss^siag light smssses. 

I&.osss smMdM^ of tlse i^^tioB, easkE^S liter Is a co lotic Hg&S: Ste, and said 

S«&$ HqtM crystal m&y h& part of as ai^ve msfebc display. 

^mbofes^t, tha liquid zsyml a M m optically eom&s^st^ Mr^cmg^t 

& fefhsr escubo^mm^ easfe Ixghissmrceis a light emitting diads 0>HX)). 

E&eSi e&io&t filter may provide a varying levd of a&sorption across Its sr&&, 

sr olmir titter may h&ys & ti^ijsp&rmt region 

Htls ptsi&lss ih* aslvsmtage: otmmxim ft*** greater amosal ofligSstfcm e&cblighl 
sour&e oas pss£ through svesy ooloiar Slier, 

In tfite sase, -md M^M crystal may fee provides with a plurality of partially rdlec^ve 
atleefro^^ eacfe h^vbg a Hghtlraasmisd^e srg£ 5 and each trsssmissh?& area may fes 
optieaPy sligtsed; wit& m tmspsr^ region of tzmofsMmkm? filters. 



25 



30 



jfss t^sSectiYe display of ih& sesoM aspsot rf ifee im^tfess may also isaye my or ail 
©f ths laa^ras sf fee ir^ilestive display of &e first aspect of fee kwte 

5 I&e initios ^11 so# b§ mor^p^stilsrly dess^s4 &y msmpk with 
r$fsrms$ is the ^a^pa&yisg drawings* m w&k&r 

Figsr& 1 j&ow£ ths snmg^mt Scribed |& US.^at^t 4 S Q95,356 (laemioasd 
aMVsels which uses a qis&rsso^vs pl&£e between a |-ssr polms^ sad a reflector in & 
W tr^Seoth'& GM LCD* 

Flgssrs 2 Is a sd^smtls mzw &i&um$&zc&¥& LCD acoonfeg la s fet ss^adlmeM of 
the i&v«}&i£0&; 

i5 Figure 3 shc^s smilf § afmo&sHMg ih§ LC slsct^op^e s^s§sos*ss of emfeodlm^ 




20 



M$®m4 is & sdsem&ila^ssr of* irsnsSe0tiw !££> aosomi&g to allilrd embadim^t of 



30 7 s&sws ^ results af m^img the LC ^§^roop& wspozm mm mh^im^t 

ofFIg v ore 



7 

Fsgsrs fa ^ws. the results of model&ag the ekotrooptie r^possse of&e 
sm&^dlme^t of Figure 6 5 hut usmg crossed palarisers; 

Hgssss S is- tisw ef a trMsfIecti^e X,C33 tomrdisg to a fourth embodlmsai 

Ffgsm 9. ?MmB results of moddlmg the LC electroop^e responsa fee m&sdmisst 

ireS^xtors tf^sgSbsS m t&s Fapwars yedtercsaee mentioned ahoyg; 
t^s&t&ss %zd m t&na&fidm wmdswm asca^toce wife the Is^&fiosu 

15 

SSgore/U. ^>ws s ir»nsSective.EC35 ^mg sHorOCB cell, wbk& is m tM&Mmmsi 
a s^so&d asgsot ©fSa& fswanMcmj 

flpas p sitews Ss& results ofmodslmg. &s LC^^ooptietesp^^ of tb$ 

Wi^m 14 ^w&s remits of s^dsl&g of the LC eJee&oogtte mps&ss of 
^bofe^st sfMgOKs V2, mi stows &ews*eieag& Ss^&d^ics of tfce tikmoogtss 

BEST MODE FOE C^REYIMS OUT "38KB EMVBHTION , 

4* Ha«ar pol&dsef 6 S first ^artei^EVe piste §* partially tmismissh^ mirror 1 0 ? 
qwitm^ piste 12, tsar 14, liquid c^I {GH-LC) sd! 

30 1 -&&d fexnt substrate 1 S. 

The qparferwaw pMm, (m tctm&szs) &m& 12 mid the linear polsns^ 4 %m iatmtd 
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dismiss &f wMchsre oriented by ifeeLC moJ^tesiss order s edsitrbl tie &egr$s of 
gfe^ptt&B of fee cell Hite ee.il thus cpersts^ mi ab^oxptio^^od^ Ths QH^LC call 16 
k pxefkled, with s&sh pixel hmng mnirollsd by &pm ®f%lm^&$% (mt shown) in 

5 

Tto dlspky 2 Is viewed &om the portion $f the vlewsr £0* light cashing the 
^Iswsr 20 Item &e display m & mwMss&m of light fern light $&mt& 4 md {mmttf 
w&i£$> smMent light rssSectsd by tfea pszilaSy zvslm&m m&zoz X& if is ibr thk ressssa 

10 . trssi^ms&m sad. seSestioiL 

T&s fet embMlEs&st of £ba Mvmtlc^ mMgm$% isr & tm^Sacti^ liquid 

* 34,w substrata 3& !%iM e^sM 3^&am^^tmm, fesnt q^art^WB 
IS piste 4S S fis^t Ml&&m% 44* m& fifoat poller 45* T&s teim viewer 20 k 
also Iti&sted m Pilars 2, 

M ftMlM tmz mhmste M ofth* display 28 is pcm5Mmti* a p^ali^ reflesfei (and 

{nat ssown mu^My) w&Zm& of % Mly r&S^tmg smtms. 

Figure ! also fedk^te^s for e&eh of &e rstard^rs 34, 42 m& 44,, fie s&g!e that ihs slaw 
^Is 0#^ i^^^m^c^ , *it& ^^ ta tfae ss|te; of tfcs sbsorptl^ «es of fee two 
25 polarises 32 and 45 C^wMch and defined as 0 deg^ss)* "ties* &m 

-45* y -75* gad -15* mpe^dy. Ib adcSt&ss, the eagles at which LC raoleoolsss 
Signed by^smec^ lsyess (p&t show&) at i&e swfs&s^ 41 sad 50 of &s LC eel! 33 
a3$© mdtca&sd In Figure 2. The surfacs dsreotsr orfeat&tio&s (SDOs) ate *5G* &sd 4- 
140* s^^vel & T&sienn "$mm& director oxit&i&i&PtF as. used har&ki Is dsfiaed 
30 theonrntatioB of ths^ LC dii^^r at .aft aiignmait suxfa^ {fl^ectM. : P«fo.^e-^l«^ 
gssm^t «Bxfec^ o£ 'th*. LC !ay^ y *&& SDO i« ^« on^tMlen which 8u* LC 
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dirs^r m sf mf m&&$ patilt Also, fee SDQ is tqmvslmt 

Tfes twa tn^sp^mt p&railal si&^ates 36 asd 40 sre sask essted on fee «te 

Id ormyo^f^^es^Esd ^mltse aocoi^ifcg to &e designed p^ossi of &e 
trsssSs^Yfc ^sjsky 28* 1^e.ds^rs#s sr© coated ^^ afip^^t msssss mS &oM tlie 

r£&se#sg of Stos to 20&3BV sad j>rs&r&bly ISSsm* ml m ih& datfe ef 

5<ta ■» Oss*, ^ps^srsMy W Oso- fte-attG&aitf^ surfed 
digs^mt &&d/or otsfe&l dopm^ 

IS Ths smter sldss of the s^bssrato 36 sad 40 are da<l by mxs$m$& ^t^rdali^ Sims 
34*42 m&44* l^j^jWff^^ 

g7f^m **** &or*t qimtswave retarskr 4a fcss z retsidatisa of ss&afl^agy 133 

^4fcs& ftnipma^- me of flse r^sr&sr film, ^ ^ rspresmts the 

^fts«s sawB»aiw lapses of i&s "tssriar Bm, Hi$ femi 

20 qi^rt^w^e t^rder 42has its slow sxls ^fe^si* F^el or mmud "to ^fete 
(b* Italf fes s&gM) sf&s (twist or) ^face alsgsmefci ri&se&a* ef ifae npma$*lG cell 

r^dsrs 42 saaS 44 farm atomatie combMoa jflbtt&K The rsar jgmte 34 km a 
25 gdtaittfoa dM «rf mM«$*% 133am. fl» .afcmptfoa orpolsdsafe of &e rear 
pokdssr 3 2 Is at 45 degrees to to sl ow axis of ft* rear ^^^ksn f&a.H The LO cell 
31 i^b^MJ (Merck tto-*wbt&to-fito-3* 42=aad-44 bfSSlfc** iiKE 



"5 ^ 



TheBksMx, or Msector, ss ased fesrrfn Is the dtetJon ^h?^ bisects thesn^Isr 
ls^u&s4 Mgle "bstwesa two darsctions. The tssstdx is SSso perpsndscslsr to the optical 
axis sf ths dsvlcs. 
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3Hgsa»5 : dww-ft» ttmln s£ compter mod«Smg of the electrooptic respo^s of fto 
smbodlmmt ofBgsrs middling was csmcd ass&mmg a s^Mstdised MS 
IfgMsmarss &r reisMad fm^mitMli#i fe theysv^ssagth raBgaof 3S0 to 710 
5 xa& -H» gn#* oFFlg^ 3 volfege {^pSfed is a p&sl of the LC call 3S) agamst 
femsm^Ism asd rell^on in arbitrary mils. The tr&&^ssi£& results srs shorn %y 
csm 56 5 sadlhs *$3^£laas«^& by osrve For refiesl! on «sslts a 0, ! rmm^ 
almsidbm mmoxis ssmn&d* mAjBsat the trsissmi^m results iS* sraxor wsi removed. 

10 Wto 110 ^oftsge Is ^spliM, the trassmissbft gad mik&itm ars high* snd the 
display tto spstisi&s fe a ?y m5mafly white Hie rear quar^w&ve .pate 34 Is 

^seess^y m order te mst^ ite S6 k fee conBcst wsy srmmsL 

Wi&out %» tp^rtert^ curve 5S ^otM be law t#tm& mm 

m&M0z a£S ItwMbss^ from Fifssre 3 teemM 4 or 5 volts ttwa Is §S|E 

IS mm rcs&Bftl irsn^ss! $m md r^e^os* v&Mi prevails &b pixel fern hesommg 
Mly dark. IM.^^femts dUmmzd hzim?$&kio p^ipm.H^s^ so^tessl 
&s Hgfet ssd dadc states, 

20 embodlsmstof Figure 2, hm issmg jo^db^-bs^ of pm^Mpoimk^ Thai 
!s s tfrjtttf^ te-'nssttSi mM«m$ 3a, last w $nmU ^mmmw^ 
plm 34 ®d polarise 32} ^rotated fferotaph la fee««^«t 

mMgm.X "M* : jWSBtela a better (la dadssr) dadc state forft* tmssm$sim swre S& 

25 

60 proYtsJms reduced resMusi trsssssisgloa m the 4aik state, Com^ssents which are tfsss 
ssitsss as otiM &m smbedtattcf figure 2 srs givm tto same rs&mics 
ssss&mls. Tlis display of Hgar* 4 differs sons that of Figure 2is feat Sse rasr 
3S qo^tesem^e piato:34i$ replaced fcy* : war halfwjEvepM*^! «nd »i«r. qa^awave 
plats 64* «Mi Jnvft slow axes at -15* and -75* rsspcodvsly with rss^ecito the 
jdbtqspOon sxsjs of &s mo polarissrs 32 and 46. As shows fey Bgurs 4, th« components 
Sa». ««Sj2»!ta.4*sw» of^aagtetry about the LC »®a 3 S. Tae eo.'sBmsttess of ias 
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rear fisllwwe plsle and |$ar %^tt«3£wav« pi&fs improves tke ad^rarnatlcity of Sis 

the tm 52 and 64 sls0 feBstios fcgstiber s§ m mimmstm esmmsagsa 

setssder, the r$tm&&im am ag&m ba of |€Mo s sKSZ rmge, 

10 Figure 5 shows S&g z$%m& of s^&silmg &f tlie dsc^roDpilo rsspotise of the 

smfeodima^ ofKg&rs 4* Tbs results are s&awn fey osrm 66^ the 

r&JfeSos results by etsrve 6fL Hie asstmiptioBS t&mtloB^d b^sts m srslaiioii to Use- irBgs& 
ofl%$srp 3 scnmlly to fee Mgum 5. A$ shown by Bpsrs 5 ? the ^bodimss^ of 
Hgssns 4 psMupss $ sBiM r$dtoi&& M the residual feg«imoa (at ^tnsM 4 to S volts) 

15 eoi^p^-ed with smfeodfcs^nt of Hgtxre 2, 

Blpn-s 6 shows mllsird embod^est of the mvgasio^ wMci is e fe^fe^ve d^pl&y 78 

20 MFIf^ 4, mi t&e. « sd&rsa&e smn^is &srsfbr& «iHow?^ the display 
70 dllfe Irom. that of Flg^ 4 iii thM &e tfcio^SS of : Srant q^mmrm^ pMe 
(t^dsr) 42 1$ imaged s^&atitiss a retmdati0Si of s^^itis% 143 sss* 

lr0M m& mr qmtt^w^m plates 42 and 64 tmmtlxeir slow axes si&^ntla^ 
25 aormsi £b&M^tn£ $f fee s^rfk^e director oris&Mions oftfee Bsmsfe LC cell 3B. The 
two Irooi rstofes 42 smS 44, fes two Tzwrmzdm 62 and 64, sadi Ihnsi an 

msdlSM to con2?»^te Ibr feexesidiiai ^iarastkm of the LC csll at mM& voltage. 
Tbe rstscrd^on of q^artm^avs?pkte 42 h increased wfe&e sfcw ^dsofe^ch 
30 q^srter^s^e piste is normal m ih& bisetnx of the SDOs of tfe tiematlo LC sell 3E> 
Altss^ti^sly, if flow axes $f the qa^^r^&ve platen 42 and 64 arepsrsilsl to the 
bMzix of SBOg of fee ntsmsiic hC o&HM. tht fmz&g&fm of qimilar^vepl^a 42 
needs to be teea$s4. The r«t^tioB S2ma ^ ^^ c* Hlite^MSZ rang«. 
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m&x* ? st^wafes resslis of consputes modellmg of the efsotrooptic rsspoa.se of fee 
emhadlmest & Tb» ttssssdmm xeexMs are #wn: by «av* 72, sadSto 

raSedieaisstilSsfcy mv'74> Thvmmm?&cn$ ssesatioasd sbevefsx Madoa to fee graoii 
5 ofFJgsa» 3 easily to the Figsq* 7. As shows by Figure 7, fee smlssdismmt of 
||ptr» 6 peaces a slgaificaat jfcductloa ia both fee rest doal inmssfessios snd ihft 
resldaaf reSeelsonia fee dark stats (at sxamdA to 5 volts) compared -wife the pyevtoas 
embodiments, 

1 0 TMs fesprov-emosi cotoss about because fee mersased fefeksess of fee qssrterwave 
plsto 42 5»sip«^tesicErtlss residual retardation csasodby the fact tbat &oso BoMd 
oystslmoWss la &e LC ee&38 wfudtlie close to Mm aHgsmsaat%«rs (sot stews 
§sps?aMy) ssmsm "fixed" ia £ 6$s&m wfcsa tbe XC osK 31 is switched fef ^Hcatioit of 

IS 

Figure f&W3$#m same sefeaosimmbsss gsBgste 7, smd shows ashsptmred (Ift, 
dasfcsr) ; : djafcs»te.for1i» [.teemh&m&ttr* 56, asfctevsdfey toistfeg &a iattttepe 
eompo&eats (i& 32, and €4} of Bs^e 6 fe>a^. &O a s so feat fea poiadsers 32 aad 4S 
sss eso&sed. 

2D 

5Sfsa»-8'^sw«-a fourth embodiment of fee feveotioo. The oosspossats of fes 
tss^sstesrvs display 100 are esssatlaly tlie §gms as feose of fee m&c4imests of 
Bgsmss 4 s?5d 4 sad fee same reference mstoessSs are feerefere osed for cosBpd&sais 
w^ics sss fee same. However, fee asmatio LC oell 3S of Kgsaes 4 sad Sis rspl&osd by 

25 ahjM allgaeSaem^lO (HAN) IC cs» 103, The eeS 102 usedls LC M39dS39 

psodueadby Merck, Japss and has aatiparaHol sar&e® director odeatatbs «£& surface 
prstlfi of 2 s aod gg* aads tetarda6oa of sifestedaUy 137.5 sfe, Tfes orientation and 
rstsraa€03ss of fee ofeercojBpotsents are gives mFsgare 8. The Seat safestrate 4Sa]so 
fanesQKS as a colour Slier plate. The ralsalataQS of dje £-out quarterwevs plate 42 Is 

30 chasgsdio 1 2 Irm compared io 143am tor the TN celL 



34- 14 



WO 08/17707 



13 

Figure 9 $h$m resets of mmpnmm^d^lmg oith^ dee&eo$> tie r^spome of &e 
sssbsfeeaS - of Hssire 13^ is^sral^on results $m s&o^m.fey emy* lM*-s**d/f&* 
tsfketKm -remits' fey cuxvv 106. 

5 Figure g& t&s sm&;xs&&^ r^mbars as Figtsre % ^ad s&s^s lmpmv&^ (fe? 
dasksr); d&tie stsia lot' trsasiisJssio^ i»« 104> a^m?$& by mtsifeg last three 
es^Mtg 32, S2 Md M)Mf|pt 8 !taouj$t -flbstt-to pollers 32 sad 46 

IS & my $f^^^ Sfes partially »®wgw (m&pamsSy 

.fm^ssisslw) mirror (oof showx s^mr&toij) pra^dc& tks sufestnm 36 :fre 
sdtbar & m&xsr ss&td&Sng & s^l?^ of gaps or holss* or a gosstm^om sisimsr wEids is 
tes^srs&t ta a pted^tenmsed vs&®& of say b^wem .1 0%. 90%> 

15 Figure 10 sisswtfe fe^stof thepti« : art^«^e.IU2D7S d$^fe§d k fes i^es by 
5. .F^i^asra lasssssmqi afec?v«, From to feotfc^s, t&frdi^I&y 7S-«5CflBl3prfs«:iKpbi«rfs«« 
7S f or*e s§r ; "»Ss» r^^tto Sims 88, mkm mlms: Slts&s 12* s font substrate 8% & 
liquid feysrtS (rsprssmts^ sehem^ea^ by H^aid c^^M S7 ¥ 

20 .-s«to^5aaa-.92, Tl3r$s coiaur filths 32, - repr«$ea^'^ Mfcs greasy are &ow&3& 

Flgsrs 10 y s&oh esvenpg vm refleotr^s el^tfodss §3* Bash e!«p&sd$BS cosra^sds te* 
& Fipn^ IS to$ sIkswi tw^ piMs> sacla oan^rfsmg ^ubpixels living 

re4 Bfe mi green £»mu Ths liquid crystal molecdes 57 toted tmder &a gra filter 
SiWs switdied, ^ereas fee M*sr liquid crystal snoIeqitf«,87-are s&swh 

Blg^&XI $Sows Chs I&ymst of attaBS^eotlve LCD in assorda&c^ wlsfe the tevmtkm* 
Where oomp^«r*ts ffl^sd is those in figure XQ ^ mmvt&fe^iws mm&M& srs 
assd. fHfe -ttftggmwft of Figurall differ fiom &ai e£ Hg»r& 10 by the Edition of ons 
30 or mo^a retardation Slxm 92, a tear poteer 94, md a backHgJit ■?& In addition tie 
reflecting electrode 8S ^.asadepsrtidly-trra^ &e electrode 



54 

wf & ^srtess $$. As alternative, the electrodes SS cm h&mm&M a so&tfeismss 
Si w e^oelm^ the rsd> ^&ena^d Mu«volfsgeiw«ls ce^ fee mdiv^d^lly &#ss£ed 
tibs t£&&ss&ks§vs-. msdsk Hesce data wlt&g&s nxtisi be a4l s^sd aoca^isig.io the* made 



10 East* :m*s£0 qolstar fife S2 am Js&ve areas of dISkmt slssorpfea to ^sv« tfee b^i 
ssimsr y^sst^mfe «n4 rf^tion modt&> 

Hie hi¥esitl^ sa& use LC snodes switeMng ssS^ts^&Uy m plana of ISs LC sell* so- 
oOM I&^Ime smtoMsg mocks, fotod M sxsmpkfe fco^laeliio, ^tilfeoefceMe 
15 imd ssmenems^s LC modes. Th$ fevmttoB omals^ 

t&odss* sssd is &oi limited ^ twisted ssesas^cs* For msmpU* sw&os swildsiAg &C 
moderns Mii^l 

Hmb^miedts of s. mcm& aspect of t&s mvmtida will saw be dumbed 

sr£ reS 102, gi^tlSH and Mus 106, aw polsri&sr 32, ars^ Imliw^ plats £2 5 & rssr 

f x m 0C3.sslI 110 formed So^ tfee LC s&at&n&i rsads &>* Mm^ afremt 
30 siibstr&ta 40 provided wiife oolm^ flit ers r & ftosf sp^r^^e pkie 112* a tont hallvY^e 
pMs 44 and aS-OBtpolarisei 46< Tm mmt q^m&mzvs plate 1 12 retardation of 
214nm* Tlss m^mtd tzimd&&m of fee front quart^rwsw plate 112 is r^uksd to 
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sompe&ssM Ibr lha I^rg^rT^id^al jBtttifi&oa of sksfi soil at finite : voltage* eoa^arsd 
la tite-HAN and TN c&JL 



Tbs smgtes ^?Mc& tfea slow axes of fee retards £2, I DS, I|£ a&d 44 mfe with rsspaet 
5 sSb«as«Spa fcxss dfflis two pdsnsers 32 46. psSsed $s 0 sr$ - 

s&o s&ows tisM tfeH c&& 110 lass sssm twist 



Th& ambo&^mt of Mgnrs 12 also taakss use mmm® mlmsz Sli&rs sS^wts in 
10 Flgws 11 : < Wb&it&g w&isEi light fevsl M low, ;^w'trai»SefitiNw.X^^- IQO-'as^fi^n ■ 
(either &^£0m^l£&i!y or maa^siiy) to a to ssq&ostM tr^^sissfcn m wMt& i&a 
i^&m'^hTmtED* m t imm& m fia&iaiftB* Ttie giittbaf $e Mas! 120 
: ars sddrssssd for Bask li^ is wfey jt is d<ma&S$1o t^iB ^^Sm i TH 
LC? becaxjuss & Pi mil cm be sr^t^ed more qjeckiyi 

15 

It is jss&dMs frad&mi pkefe sf.Sis FI odlliO m dlfe^t wsp. & tfes simple 
ea ^ $vSsh&£im> sad £wofeer pixels .are switc&sd off0cx, SO B £sm t^nsmis^ioB 

29 

H®wew 5 If the micro oofetir Mtsr$ S2 solSclssi#f bs&d* sack colour 2Ii§s? 
8 2 will let tetigk some Igfcfc of sash o&er cofo^s% For ss^mpie, gresst filths wh!c& 
ieittosgh some? red m^ Mus Hgkt in this e$s^ it k p^siMe to msbsse of all of the 

is possible to teos^ the HgM : thr&tjgfeptit and £&e resoluti^ of l&e d%&^ 
beeas&s gr^aLBB 1 04 is 2.^b$d 5 far mssplz* -Hght c« tfejoug&pixek 

havmg mkra colour Site S2 of any colotsr* 

30 E Is stin memmy t® ro^m xmmo coloisr Stes S 2 to allow fee LCD to opsmte m a 
fee power ec5n$^Bpaon of &e d^est. 
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AdJiS^ty with c&s «^sr w%odtomfe.^g5sr«s % 4 t S-.m&:S) ft can&s understood 
c^sidexm^ F!gra$ 11; Reflected Uffim&iasSfc two passes Skmigt* f&& &&te%it &lt£$$ 
(white) M^bi iras&mittsd &am ifcs fe&ddi^t 95 mate a, single pass 
5 tfeo^git aac& eobsir Ultar B2> & order to asMsve a sgfe&ototy bdgbSness Is^el m ~ 
r^Oe^tlosi It Is a^e^ry to ssse wide- colaur 82* : wMcB let &rougfe 
rsnge of li ght frsqu^dss* Hcwsresv tfcfe. rssstslts isx a faster mlmv s&&ors£io&> Hi&t b> 
rellectei Jlgiit fkm the IXSD spears ^Mtst lit colour the obsarrsr 20. The ^mMem 

IS S&e solo^r Slt«si.§2*. m& the solossr g^mMloa is sisersfer® bwer. 

Ths. MgM im>^^^^d Hg&^oMl0^ aa^iKi^Sxr^ 

Impro^d :la Mlmmxg w&>^ ffl^s^ of cosfcmg «adi ml^m ocaa^sr filter §2 

^mtm^ous^ as&l s^mty wsr t&s pbeel sre^ ssdh ssism sobm Sltar E2 san pmmtkA 

! $ wife a kmsgBsmt mgtmx? md Hm tmm&&® ®i ar^& of &e mfcra mlam Sfitor 82 cm 
b$ m^d^ mom ^orblBg (Is* mors nmx^w bm€}^m smmpl&* iter tli$grs$& mm® 
colour filter S2y ths rsmatefer of the micro colour Slier §2 ^ bem^ mc^e so 

is the rs£^£we mode m clangs % Sss obss^'sr 20 -fe&aiove S&s 

tnn^srmt i^iGB is compsiB^ed tar hy *mors psetf* region Tke ssme s^^ M 

20: ds&s for lito.$a&-*&i him mkm mkm Sites S2* A& aftrastag* Is Ec|ifevs4 is 

ssassy mlsso sstor Uter S2 w be^^adaptM to irms^tligkt irss® my ih& oobwed 

isr>$ 102, 104 X0& 

2S If Sqmd s^&Iis p^vided wltk partially raS^g d^^es tofeg temlwe 
ar^s, tmssmfesive vz&m %m h$ optically ^Hgrs«d : said isa&spsrefti rsgia^< A 
bkek snd wMte (gre^sc^es) tm^^dim possibly ^?1iic^ do^s not use 

>5lSer^% coloured SJtsx^ and baoMl^its. 

30 Figure 13 shows the destiocspSc r^©^ eft&s- smhodimsai of Figure 12. The 
trsnmls$ion t$mlt% are sEown fe^ curve 128» Md ^ x^M^UmxeMt^ 
The stilts bds^ ab^t LSV are not uss&I, ^ t&s H^M cxystM canmt be &r &sf 
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mMsmgtm* Hie dispky 180 should feefere b^m^d m &s range LSV to 

Pfgssr^ 14 shows ^wBlmgth of th$ slsstoopiic rssspouss of t&s- 

5 ^mbodim^l of FIgisns 11, temisicm sad rz5&$&m rsst&ts mktn fes display 108 
is swtofesd -to ih& *$m n stats sre fero hf o«s 124 msd 125 r^ssstlveiy. 
erBBsmls^ii s&i Ml£$tte& xenslts wbm ths display 100 is switched to fee **og* ? state 
sse s^w-sl 12$ m&13Q x^^^^f* ft wifi hs fcsm these ttm^ts feat lbs 

10 to tea) . 

s^s^tki ts^sSe^^ display \i^mg dillsn^y coloo^d IfasfaiBg ^aekSgkts c-Mk 
ussd&x sox#2^ost with&e first aspect tts& m% ? asti<m 5 it is bo! m Mmttgi In 
15 ^Mtsc^k^ t&g sa&s&d aspect of the iOT^oa can b s x^esl wife any MinSestrv^ display* 
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l A trms&mii^ Uqmd aystal display cDK^risiag &Eq^4<^&£s& call &&$^&a& 
5 bstwem e fro^C ^bsts^s ami m^m&$m& i: a : ^Bt . pslmssr loq^d iii imt of 2ie 
frsst s^bst?Ete §n& a resr polsnf locked behkd fcs tsar stibstraSs, a feist r^tsrdsr 

fea&v&m. th&rsar ^slssSraf^ asd tfc& rear polar^st* &ad& Hg&i so^r&a ks&tesi bskmdl 

10 

IS a Mat hrfrWavs plats aad a fiont g^aster^^?e plata 

4 Aism^^^^TO aisg^ay as claimed k dalm 3» ^ qum^mm^ ptele has 

a ^l&rdaH0& ihstp m co^tmsfen witk the reigrd&tte of t&e ay layer* 
p^odtises ssis s&se esreixlar polarised BgM &S$r a skgfep$s<L 

20 

§ A tnmsllestlYe £is§?S&y & clwmi in dates 3 or 4 wbcw fimf ^sdsr^ave piste 
jbas % ret^d^Hm feat, kconjims^oa ^i&fe rstsrdsiiaa oftEo Ii«psd crystal l&ysr, 
pmM^s k &g5&s&dl stats Ik$sr polasfeed H^i slte a ^mglo pas^ 

25 S A tr^^S^tl^ display as dalmad m elsdm 3*4 or &s Stmt qi^stgrw^ 

plats a r§laxd£tte& of betwsm Onm m& ZSOzm, 

? A display M «bfcaadi»^^ ^*k few retard 

g A fm^sl&sifvg display as : ekimsd k cl^im 7* whe& also depssulsst directly or 
kdlrsetiy # en claim 3* whsrsk rear qasiterwsve pia£e lias a rs^datiois tlmt, In 
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. wifh' : the xet^stion Mthe s^fcal feiitf^ww 
,pis^pps^tooes in ons state cix^Isr potedsecl light rfler Esmgte pass, 

£ A f&msSestiw <&p!sy datmed cslalm ? or S s whm Mm dtprndm^ direstsy csr 
5 intllrssily,.. on claim 3, wfeerem ifes rear qas^srw&w plate e rslanlstiop that,. tsr~ 
cdnjtsmts^a wMi tha rstsxcslioii oC&e Hqmd crystal feysr astdil&s &smt <pgxt^way§ 
pl&ts^ i^dueef m a second §ts&& linear polarised Hght alter a smgJ e pass. 

ISA tra^sS^sfe display as dabbed in dmm 7, S or % whsrala &s rssr ^ts^&w&w 
1 0 pkf g hss a ratardaSl0a of festw&g& 100ms I Stem, 

11 A to5sS^ti¥e display as cimmd its my ps^edbg timm* w&arsm the ttm mbstnste 
i$ pnsvMed with spartl^y taSec^$ sikI partially ^^Bk^yemlm^ 

IS 12 AfeaxisS^tli^ display es cMim^dia^ whsmit&e H^uidi^M 

odl is ptw&ted with arcar d£etmd£ w&fc& 1$ pgrlMy rsfisctl^ and psrSmily 

13 A tmslS^tw display as e&rn^d m my ptscsdmg ddm* "wfesrsm &s ra&r retsrder 
;20 &stte omsprisss a rear hdf^ws plate, 

14 AtrsBsfkstks tH^lay as claimed in Gbfes 13 s wEm&bs d^^dmt ci^gSy or 
|&gtet!y 02i sla&a 6, ^erem. the rear Imtfwsw plats is locate! beiwsm l&e.Hiar 
qtmrtarw^ pkte &e rear palm^ 

15 A tr^sH&£tIvg -display oo^prismg a li^id crystal <lMd&d Into api^sifey &f pixsk ? 

for ^drsssmg each pbed m& mitdzmg cash pixel bes^m dxllkre&t 

dlflermi of tra^&missloB of light tt^^^ 
b^M^ lossissS bsfefcd &s llqmd c^yg^ m& & partially rsfiscSivs miiror fee&tM 
30 b»m & Btmtd crystal a&d Shs fc&ckMgM for bath reflecting rtte light bade 

thro^# t&s 1lqs&dc*^fat m& ^lo^ijag Mnsmissism &f light S^m the backlight through 



20 

tk® \SgaM-«E3^^-wfmiu ea&hplsd i$ provided with e light Slter ? wh^sk tri^ 
b^kH^t aomprlsa^ k pteilty' of sequentially ll&sH&g light $our^s> 

IS A tmssSmfi^e ^fsfey m &®m&& m slaSsa 1S> wjhsrdn s^ Hght filter is & solsssr 
5 light ^zmnsnM ssqiss&dally Sasl&ig light s&src&s are of^lffem^e^ldi^. 

17 A Irm^^otiv^ dkpisy as datmed m ekim IS :or: Id* w&srgm ssM liquid costal %$ 
part of a^vexnsarix dl^lay. 

10 18 A ttmsfifi^tw^tbor as olafemad in eMm IS, IS or l^^wfesardis tfee liqma esystsl 

19 A &m$B^v&M^hy- ss dam&xL m my o&e of ol&sms IS to IS, wtesfe s&d* light 
sotsnss k a !!gf$ emiitmg ilmle (LED). 

IS 

2§ A tramS^0€¥$ display as dsto&a ia assy ons of c airns X to 19, whert^r, c&fcasr 
Slfe a vs&yfsg i&v&l afosorpekm across Its ws%« 

22 A fesssSe^r^ display ^&§m*&m telaim 21* ^vhs^dti $m& Bqmd fep^vid^ 
wish & pkrsltty ^fpErtMlyT^setiv^ sJedlrD&ss ^&jb^fag alight trsnsnsissiv^ axs^ 

25 osss of mid &»$st^iiltcx& 

23 A .tos^^tive<2^|^ as ^aimsd m a?^y ob^ of cl^s IS to 22, wM<& also has any 
or $31 $f tbs fs&fcur&s &f th& trar^Seotsve display ofclate? ! & 14, 

30 24 A trsasg^tive display subssaadaily ss hetembefer^ described wife re&e^ce to any 
of Hgsrss 2 ¥ 4, S s 8, II or 12* 
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Transflecfive HR-TFT 
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Trans elective IN HRjTFT 
crossed poiarlssrsj 133 nm 
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Trsnsftecftv.d HR-TFT 
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Transfieetive TH BR-fPT 
crossed pctarisers 144 a aehr»1'33nm 
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Trans flecflva BkH HR-TFT 
parallel polar? &§rs 
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FIG 10 




Retardation 
film 80 



Micro colour f titer 82 



TFT alsmsnf s 90 




86 LC layer 



Electrodes 88 



FIG 11 



Polarizer 78- 



Refardatlon film 00. 



TP? demerits 3 
Rata rdsf Ion film 92 




Hero colour filter ^ 6 



Polarizer 
96 Backtiglif 



34-32 



1 1 / 12 




84-33 



wo mmm tctfjpf$mii9 



12 / 1 2 
Transfiscfivs Pi H.R-TFT 
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